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"Improving the Natural Qualities of Local Cattle", Agrobid., 3, 1949 
Experimental Base, All-Union Acad. of Agricultural Sci. Im. V. I. Lenin. 
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Breeding value of animals raised on the livestock farm in 
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Abs Jour : Ref Zhur - Fizika, No 1, 1957, No 145 


Author : Ioanno, D;K.' 
Title : On the Possibility of Parametric Excitation of the FPoshekhonov Circular: 
‘Pendulum « : 


Orig Pub : Zh. tekh. fiziki, 1955, 25, No 13, 2296-2299 


Abstract : The author gives a theoretical analysis of the oscillations 


small-size systen, the kinematic diagram of which is given. The expert- 
mental date confirms the calculations. It is established that the onan. 


by equations of the Hill type, in response to periodic changes of the 
moment of inertia. 
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Card 1/1 
Author 
Title 


Periodical 
Abstract 


Instituvion 
Submitted 


Pub. 153 - 8/26 


Ioanno, D. K. 


earn MOEA TD - 
Possibility of parametric excitation of the Poshekhonov circular pendulum 


Zhur. tekh. fiz., 25, No 13 (November), 1955, 2296-2299 


The author derives the equation of motion of the Poshekhonov circular 
pendulum and reduces it to a nonhomogeneous equation of the Hill type, 
which by suitable approximations he expresses by the following Mathieu 
equation d°§/ae* #[ LAem(L°-2)cos 2 Je§ m0. He establishes the bounda- 
ries of stable and unstable free parametric oscillations of the system 
described by this equation. From theoretical calculations and experi- 
mental data the author concludes: in the case of periodic variation 

of moment of inertia of the Poshekhonov circular pendulum parametric 
oscillations are executed which are described by a Hill-type equation 
and which change into parametric resonance peculiar to it; in the region 
of the second parametric resonance one can excite forced resonance by 
rotation of the base of the pendulum. In spite of a.number of simplifying 
assumptions and only a linear treatment of the problem, the theoretic 
conclusions in the main give a correct picture of parametric excitation 
in the system and egree with date of experiments. The author thanks - 

Vv. L. Patrushev for guidance. Ten references: ‘e.g. B. P. Pertsev, Astr. 
zhurn., 31, 90, 16¢/;; N. MacLachlan, Mathieu functions (translated into 
Russian by IIL, 1953). 


June 14, 1955 
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SOV/124-58-11-12091 
Translation from: Referativnyy zhurnal, Mekhanika, 1958, Nr li, p 19 (USSR) 


AUTHOR: loanno, D.K. 


TITLE: On the Sta lity of the Free Oscillations of a Circular Poshekhonov 
Pendulum (K voprosu ob ustoychivosti svobodnykh kolebaniy krugovogo 
mayatnika Poshekhonova) 


PERIODICAL: Tr. Saratovsk. s.~kh. in-ta, 1957, Vol 10, pp 407-413: | 


ABSTRACT: Examination is made of a mechanical system having two degrees 
of freedom, which system the author calls'a "circular Pushekhonov 
pendulum". As a first approximation it is assumed that one of the 
coordinates varies in propostion to the time, whereupon thie second 
equation assumes the form of an inhomogeneous linear equation with 
periodic coefficients. The Lyapunov and Zhukovskiy methods are 
used to investigate the zero-th solution of the corresponding homo~ 


geneous equation. . 
G. K. Pozharitskiy 
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AUTHOR: Ioanno, Dmitri Konstantinovich, Docent ~ sov/ 161-58-1-28/33 
at the Chair of Physics at the Saratov Agricultural Institute 
TITLE: The Parascope, a Parametric Instrument of Measuring’ gular Velocity 


_(Paraskop kak parametricheskiy jzmeritei’ uglovykh skorostey) 


PERIODICAL: Navhnyye doklady vysshey shkoly, Blektromakhanika i avtomatika, 
1958, Nr 1, pp. 227 - 233 (USSR) —_ 


ABSTRACT: Measuring angular velocity by pulse resonance excitation: 
in oscillation systems is a new method of measuring angular . 
velocity. It is successfully used in the design of vibration 
gyroscopes of the type "gyrotron" in a number of automatic | 
systems (Refs2~5). The general theory of parametric excitation 
by Mandel'shtam and Payaleksi was employed in the theoretical 
development of the new method. During this development (Ref 7) | 
a new type of a pick-up transmitter of angular velocity was. 
discovered. It was called parascope. The foundations of the» 
general theory of the parascope and its technical characteristics 
are exposed. The latter are compared with the experimental | 
results. According to the general theory the parascope is an 
oscillation system with a moment of inertia varying periodically 

Card 1/4 as the sine or the cosine. Thus the parascope is a parametric 
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The Parascope, a Parametric Inutrument of Measuring Sov,’ 161-58-1-28/33 
Angular Velocity | ae bea 


system. It is very compact. The amplitude of the oscillations 
of the frame of the parascope is directly proportional to | 
the measured angular velocity. The equation of motion (1) is 
written down and it is then solved. From the solution the 
basic technical characteristios oan de determined. They in- 
clude: the sensitivity, the sensitivity ‘threshold, the factor 
of merit of the system and its dependence upon the parameters 
of the system, the reaction to an inversion in the direction 
of rotation, the input power of the following system, the 
reaction to an angular acceleration and the instability in | 
Byrating the balls. Only such characteristics are investigated 
which guarantee the fundamental requirements of production: | 
the sensitivity of the system and the reaction to an angular 
acceleration, Equation (5) shows that the parascope exhibits 
only an insignificant reaction to an angular acceleration. 
The relation governing the rise of the amplitude is written = 
down. Test runs were performed with parascopes in order to 
check the theoretical conclusions. The experinents were con- 
ducted according to the method described in references 7 and 8, 
Card 2/4 They yielded the following results: 1) The parascope can be 
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used not only as an isotaneojpaph but also as a: pick-up | 
transmitter of angular velocity. 2) A number of important — 
advantages is offered by the method of pulse resonance nethod 
used in the excitation of parametric instruments for the measure- 
ment of angular velocities, as in the parascope. They are 
listed below: No heavy rotor is needed, the sensitivity. can be 
considerably increased, the reaction to angular accelerations 
and to a rotation around other axes is negligible, and finally 
the reaction of the system is very fast, 3) In spite of the 
limiting assumptions the theoretical conclusions agree with the 
evidence obtained by experimenta~ with parascope models, 
V.L.Patrushev, Doctor of Technical Sciences supervised the 
work. There are 2 figures, 3 tables, and 8 references, 5 of 
which are Soviet. 
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"Therapeutic Effect of Some Antibiotics in Dysentery and Typhoid Fever." | 
Sofia, Suvremenna Meditsina, Vol 14, No 5, 1963; pp 21-24, 


Abstract : Data on 708 patients with dysentery and 145 with typhoid fever, 
treated with various antibiotics of the chloramphenicol, streptomycin and 
tetracycline groups; chloramphenicol was most effective, streptomycin 
least. Sulfathiazole was used in conjunction. In vitro tests were not 
always reliable predictors of clinical response. Effects generally good 
but recurrences may be even more frequent with antibfotictreatment - thus 
13% of 145 antibiotic-treated patients had recurrences but none of 30 
patients with typhoid fever treated without antibiotics, 
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Foundrymen and the Foundry Exhibition held in Duesseldorf September 1 to. 9, 
1956. In this book the delegates present a joint report on the state of art in 
the foundries and research institutes which they visited, The book contains many 
Photographs ard diegrems of the machinery and equipment used in foundries and 
also photographs of finished foundry products, Illustrations accompany the | 


foundries and the major automotive and mechine-building plants which maintain 

their ovn foundries, Another chapter deals with research and scientific Ainsti- 
tutes in Germany in which problems of melting and casting are studied, linally, 
the authors attempt to evaluate German methods and techniques and compare then 
with their om. There are no references, 
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AUTHOR: 
TITLE: 
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Iodko asia S0V/130-58-8-7/18 


New Developments in the Last 10-12 Years in the Field 
of the Reduction of Ingot Hot-tops (Novoye za posledniye 
10-12 let v oblasti umen'sheniya pribyli slitka) 


Metallurg, 1958, Nr 8, pp 17 - 20 CUSSR) 


The author points out that although the contraction in 
volume of steel on solidification is 2-5.3%, the amount 
which is poured into the hot top for the ingot in most 
Soviet and foreign works is 15% of the ingot volume. In 
discussing ways of reducing this waste, he considers in 
most detail the rational design of hot tops. From the 
fact that metal solidifies more rapidly in corners, he 


concludes that corners should be avoided in hot tops. He ~ 
shows that the extreme in this design, a circular~section 
hot top (Figure 1) can be unsatisfactory and discusses 
designs used at the teat works’ metallurgicheskiy' zayod 

B 


(Makeyevig Metallurgical Works) (bipyramidal), the 
"Azoystal'" Works (oval woss—section), the Stalinskiy 
me'fallurgicheskiy zavod (Stalino’ Metallurgical Works) 
(cross-section is square at the bottom, changing to 


circular at a height of 1/3 of the total hot-top height). 
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S0V/130-58-8-7/18 
New Developments in the Last 10-12 Years in the Field of the 
Reduction of Ingot Hot-tops 


A firebrick-lined top with cast-iron plates (Figure 3) 
easily replaced when worn has been adopted at many works. 

He considers that the use of greater tapers on hot tops; . 

is often undesirable and recommends 8-9% taper per side. 
Because of the importance of thermal insulation, vermiculite 
brick is a suitable hot~top material but special designs 
proposed in England have not found wide acceptance because 
of the fabrication of special bricks being necessary. 
Bottom-pouring hollow-ware is proposed by the author 
(Figure 4) as a readily available lining material. At the 
Kuznetskiy metallurgicheskiy kombinat (KuznetskMetallurg- 
ical Kombinat)an air gap between refractory and casing 
perves as the insulation. A fireclay diaphragm with a 
small hole separating the metal in the hot top from that 

in the ingot mould, although cutting down heat flow from 
the former, has not been adopted because it involves extra 
handling. Induction or arc heating is effective but 
expensive; the Czech method of purning 75% ferrosilicon 
powder in oxygen proved to be effective but too clumsy for 
large-scale application and oxygen blowing reduced manganese 
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S0V/130-58-8-7/18 
New Developments in the Last 10-12 Years in the Field of the 
Reduction of Ingot Hot-tops 


in parts of the ingot. The author favours the use of hot- 
top compositions containing fuel and oxidising agents. | 
The reduction of hot-top volume by applying high pressure 
is not readily applicable in steelworks. The author con- 
eludes that better hot-top design is the most promising 
approach, followed by insulation improvement. Electric 
heating ts suitable for electric melting shops. 
There are 4 figures. ; 


ASSOCIATION: Zavod "Zaporozhstal'" (Zaporozhstal'’ Works) 
1. Steel-~Production 2. Steel--Quality control 3. Refractory 
Gard 3/3 materials--Applications “ 


qFtcutotroNe Hist! 
aa i tS) ai 
oR 


CEES 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618620008-0" 


"APPROVED 


44 eae he 


FOR 


RELEA 


ET | ERE re Pe ee) | Ee AP Ey 


SE: 


THEE 2s 


08/10/2001 CIA-RDP86-00513R000618620008-0 


SCE SEG Tai Blbe iain qedwd 


18(5,7) 
AUTHOR: 
TITLE: 


PERIODICAL: 
ABSTRACT: 


Card 1/2 


507/128-59-$-15/25 
Iodko 5.A,, Engineer ae 


General Approximate Analytic Solution of the Solidi- 
fication Rate in Usual Conditions of Castings of 
Various Shapes 


Liteynoye proizvodstvo, 1959, lx 9, pp 41-42 (USSR) 


This article deals with the problem of determining 
the speed of castings solidifioation under assump~- 
tion of the following factors: Solidification of 
castings occurs gradually from the periphery towards | 
the center; initial temperature of the liquid, metal re~ 
mains constant; metal consolidation begins and ends 
at the same temperature; temperature of metal does not 
change during the process of cénsolidation; density — 
and heat conductivity of liquid metal do not depend 
on temperature. Fig 2 shows the curve characterizing 
the process of steel consolidation at different mo- 
ments. The assumed coefficient of consolidation is 
&’ = 1.6. For the sake of comparison, results of 
the research carried out by 1.W,Sprentak were consi-~ 
dered . During his experimentation, the initial tem~ 
perature of metal was in one series of experiments 
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SOW/128« 59~-9~15/25 
General Approximate. Analytic Solution of the: Solidification Rate 
in Usual Conditions of Castings of Various Shapes ~ 


1565°C, in other-1635°. The ncefficient of tempera~ 
ture conductivity was taken equal to 0.011 m/hour; 
the coefficient of consolidation ~ equal to 0.748 m/hr 
(Fig 6). Both, theoretical and experimentally obtai- 
ned values coincide close enough. here are 6 graphs 
and 74 references, 11 of which are Soviet, 2 American 
and 1 German. : 


ese 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618620008-0" 


"APPROVED FOR RELEASE: 08/10/2001 CIA-R! 


DP86-00513R000618620008-0 
ae et ES CUS TDG O TEE 08: nis Gi bet ihe PETE PON SENT) PRETEEN EA | LY EE Cac FOE nee 


5/148/60/000/010/004/018 
~ A161/A4030 


Kitayev, A.T.3 Krupman, .L.1i3 


AUTHORS: Druzhinin, V.P.;__Jodko, B.A. 
.3; Yankelevich, Ya,P. 


3 
Tarapay, M.A.; Chevela, L.A.; 
TITLE: Investigation of the Thermal Behaviour of Intermediate Ladles 


PERIODICAL: Jzvestiya vysshikh uchebnykh zavedeniy. Chemaya metallurgiya, 
1960, No. 10, pp. 58 - 66 ae f : 


TEXT: Tne investigation had been carried out ta determine the heat esses 
from metal in intermediate ladles. Small ladles at. the New-Tula Metallurgical 
Plant and large at the iment Dzerzhinskiy Plant were studied. The small ladles 
were heated with blast furnace gas burning in an oxygen Jet, and the large with 
coke gas; chromelalumel and platinumrhodium-platinum. thermcoupl as were jnsorted 
into the ladle linings as shown in Fig. 1 and 2: the metal. temperature in ladies 
was measured with platinumrhodium-platinum and tungsten-molybdenum immersion 
thermocouples; indicating and recording galvanometerg and an 3fNn ~0% (ZPP-0%) 
writing potentiometer were used. The duration of teening was 20 - 26 min at the 
New Tula Plant (NTMZ) and 80 - 120 min at the imeni Daerzhinakiv Plant. A graph 
gives the measurement results in a large ladle (Fig. 3) ~ there is pragtiaally no 
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Investigation of the Thermal Behaviour of Intermediate! Ladlus 


heat gradient inside the intermediate ladle, apparantl: due to a feed of fresh 
hot metal from the main ladle. The lining temperature on the surface quickly 
reached the metal temperature; it dropped nearly 180°C during 5 min after the 
gas heating was stopped before teeming. E£.A. Todke and L,I. Krupman calculated 
the heating of lining to determine the effect of separate factors. The "working" 
layer of lining was stated to be 20 - 30 mm in small ladles; and 60 - 80 mm in 
large, which is less or equal to the usual fireclay lining depth and shows that 
additional heat insulation of the ladle casings is superfluous. The calculation 
is included in the article. The formla (13) determines the effect of the heat 
conductivity of the ladle lining on the drop in metal temperature in the Ladle 

and shows that the relation is i: direct >.roportion. The neat loss by radiation 
had not been considered. It was concluded that the heat conductivity in fireclay 
brick layers nearest to the contact surface with metal: drops in the teeming process 
and the first metal portions in the intermediate ladle are cooled by the lining 
surface, whilst the heat gradient inside thelining has practically no influence. 
It is therefore proper to heat the lining at a high temperature on the surface 
ignoring high temperature gradients in the lining below the: surface, and not to 
stop heating the ladle before the start of teeming. Cooling of the first metai 
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— Tnvestigétion ‘of ‘Taerind Behaviour of Intermediate Ladles ae | 7 : 
[* portions: con. one decreased eu faster fading, » Brick with! How hect Setundaits on! 
| the: surface must be used. The following participated in‘: ‘the investigation: Ye.I.. 

; ZIsayev, Yu.N. Yakovlev; V.M. Klippa; S.P. Yefimov; G. L. Doronin; S.L, Sologub; | 
- NA. Rokhlin; F.I. Krasinskiy. V.I. Lapitsidy was in charge! Anete are 6 fig- 
ures,’ 2 tables and! 4 Soviet references. 


“ASSOCIATION, “Novo-Tul!" skiy noted iuretehésily ‘zavod (New Tula mcaaunete! pleat): 

Zavod imeni Dzerzhinskogo (imeni Dzerzhinskiy. Plant),. and Dneprope- ' 
trovskiy metallurgicheskly institut (Denrppetrayek Metal Lube ee 
Institute) 


April 21, 1960 
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' Variation of the metal and 

’ lining temperature in a 

' large ladle during preheat-~ 

"ing and teeming. (Tempera-. .. 
ture from 6 to 1600°C; es 
time from start of preheat- 
-4ng from 1 to 13 h). 


1 Ss 6 7° 2 off: 1 RMB Pat 
Spena em navata posorpena, Wem 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618620008-0" 


"APPROVED FOR RELEASE: 


Frere 9 Eb ae Bee ee 


08/10/2001 CIA-RDP86-00513R000618620008-0 


TODKO, B.A. 
ture of external cracks on continuous ingots. Izv. vys. | 
sper pays chern, met. 4 no.11:60-70-*61. (MIRA 14:12} | 


‘ opetrovaki ; metallurgicheskly savod., — : 
: sea ae (Continuous casting-—lefectss) 
(Thermal stresses) as 


ie 


codbedi ee REP Pes ror ot 
Tesi Teer end rare Es 


SOUT aT Tl 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618620008-0" 


f disiistd Iscariot ESSE] EMRE Bea | ER DST EDR EEE EEO TE 


"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618620008-0 


ES gai PAT bl eee emcee 
Lt ioe aude 


ie df ede LM ik ed 


Fi 


8,/148/60/000/012/003/020 
Ald /ALSY 


AUTHOR: _ Iodko, EB. A. 
— 


TITLE: Effect of the metal feed method on the longitudinal hotcracking 
of continuous ingots 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya metallurgiya, 
no. 12, 1960, 31 - 38 


TEXT: As is known from the casting practice of common ingots, the 
method of metal feeding has an effect on the formation of hot cracks on in- 
gots. In continuous casting they cause serious trouble, particularly in , 
the case of killed Cr.3 (St.3) sheet billets. The prooess has been studied 
on the continuous casting unit of the Novo-Tul'skiy metallurgicheskiy zavod 
(Novo-Tula Metallurgical Plant). Hot longitudinal surface oracks form as 

a rule,on the wide ingot faces, and the more this happens the nearer is. 
the central metal jet (in the usual method) to the face and the hotter the 
metal becomes. It was.revealed by electric simulation at the Dnepropetrovsk 
Metallurgical Institute that overheat can be fully eliminated by local fue- 
ing of the forming solid metal crust by pouring through one spout shifted - 
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s/148/60/000/012/003/020 
Effect of the metal feed method on the... A164 /A133 a 


to a nerrow side of the crystallizer, or through two apouts spaced 400: - 500 
mm. The experiment 10-ton heats were poured into 12 -.14 m ingots in the 
orystallizer no. 2 of the plant (150 x 620 ns). In both nethod2 tha cracks 
became fewer, very thin and shallow, and could be easily removed ‘by chip-- 
ping. It could not be decided which of the two waya in to ba preferred, | 
for with two spouts metal spattered on the frame, and with one spout metal 
on the farther narrow ingot, the face can be contaminated with coarse slag 
inclusions. The more convenient method will have te be chosen. In tha 
first method,.cracks are very rare on the narrow face at the jet. Normally 
they appear on the wide face mid. Cracks also occurred once on the corners. 
It waa stated that the crust really was being fused by the metal jet (liquid 
metal was poured out of the solidifying ingot). At # depth of 600 mo from 
the meniscus the crust at the pouring side was only 15 mm deep, and on the 
opposite narrow side it was 24 mm. In 1,100 mm depth, the orust on bath . 
narrow sides was equal, 24 mm. The "wash-off" was evidently moved away from 
the oritical spot in the mid of the wide ingot face. It is estimated that 
the length of surface cracks will be reduced 10 times at the New Tula plant 
(NTMzZ), and the cracks will be removable by chipping. B. TI. Lapitskiy head- 
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ed the test work, while the tests were carried out with the following. 
pecple participating: @. V. Gurakiy; V. Py. Druzhininy B. S. Kurdyumov; V. 
§;, Skripchuk; V. S. Rutes; A. V. Leytes; y..S. Pravdin; V. A. Akhtyrskiy;- 
M. 4d. Tarapay; Yu. N. Yakovlev; I. T. Kushnarev; V. &S. Gorelov; Yu. Av ; 
] Smirnov. There are 4 figurea and 2.Soviet-bloc referqnces., 
ASSOCIATION: Dnepropetrovskiy metallurgicheskiy institut (Dnepropetrovsk 
Metallurgical Institute) 


SUBMITTED: November 10, 1959 
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IODKO, E. 4,, Cand. Tech. Soi. (diss) "Influence of Factors of 
ose civ tpanasnoune® of Continuous Steel Ingot by Surface 
Longitudinal Cracks," Dnepropetrovsk, 1961, 14 pp. (Inet. Ferr. 
Metall. Acad, of Sci. UkrSSR) 200 copies (KL Supp 12-61, 267). 
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$/148/61/000/006/001/013 


2194/8435. 
AUTHOR: Iodko, E.A. 
e FR Te, 2 
TITLE: Electrical modelling of thermal processes during 


continuous casting of steel 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Chernaya 
metallurgiya, 1961, No.6, pp.a7-33 | 


TEXT: Electrical modelling of a complicated thermal process: like 
solidification of a steel ingot requires complicated’ and expensive 
apparatus and it is generally better to use hydraulic modelling. 
However, D.M.Lewis (Ref.3: Journal of the Inst. of Metals, v.82, 
1954, No.8) adopted another approach to modelling of thermal 
processes during continuous casting and located the origin of 
coordinates on the stationary surface of the level of the metal in 
the crystalliser and instead of using Fourier's thermal 
conductivity equations to describe the temperature distribution in 
the billet during a transient thermal process he used’ the Laplace 
equation to describe the temperature distribution during a steady 
state thermal process which is easy to model. | Lewis's method was 
used in the present work and, moreover, an attempt is made to 
provide justification for the approximate transition from the 
Card 1/10 : 
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Fourier to the Laplace equation. This justification of the ceuer 
the Laplace equation is based on the assumption that the 
temperature distribution is linear across the thickness of the 
solidified metal crust on the billet. In using an electrolytic 
bath or resistance grid to model the temperature distribution the 
temperature is modelled by the electrical potential with a scale 

) factor of my, the heat flux is modelled by the current density 
with a scale factor of m, and the thermal conductivity by the 
electrical conductivity with a scale factor "x It is then shown 
that the following relationship holds between the scale factors, | 


Mos mg (12) 


This means that three of the scale factors may be chosen 
arbitrarily and the fourth determined from Bq.(12). The thermal 
processes occurring in the solidifying crust of a continually cast 
billet within the crystalliser were: studied on an electrolytic bath. 
The conditions considered were with a billet of section 

640 x 150 mm, using a crystalliser length of 1200 mm, The model 
was made of the same linear size as the natural object, the 
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electrolyte was water. The electrical circuit is shown in Fig,1. 
The method of selecting the boundary conditions is described, : 
Experimental difficulties were encountered because of ‘ 
polarization of the electrodes and changes in the conductivity of ‘ 
the electrolyte and practical steps to overcome these difficulties ; 
are discussed, The electrodes and probes were made of 

electrolytic copper but to prevent oxidation, the lateral 

electrodes and both probes were covered with a layer of graphite 

mixed with suitable adhesive. The moving electrode was not coated 

but was cleaned before each test. The use of mixed electrodes, 

copper and graphite, gave rise to no appreciable e.m.f.'s, The — 
following equation is derived and was used to determine the 

position of the front of hardening. 


mo {| jtayi- { K(T sos 


r:.ceocree——eeeoe nn 


eyrw+ cy wm, (Ey - Ep) 


(16) — 
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Electrical modelling of thermal ... E194/E435° 
where [is the thickness of the solidified crust along the x axis; 
n is the direction of the normal to the front of solidification; 
Spe is the temperature of the liquid metal which varies over the 
height of the billet 2; Tx is the solidification temperature; 
Pp is the specific heat of crystallization; y is the specific 
weight; w is the speed of drawing of the billet; 2 is the | 
distance from the meniscus of the metal in t R ecrystalliser; | 
R is half the thickness of the billet. it is denoted by 
q' and the corresponding current density by 
The method of using the above equation is briefly explained. 
If the metal is not superheated, i.e, if Ty, = Tx, the second 
integral in Eq.(16) becomes zero. The value of [ was determined 
from Eq.(16), set up on the model and the potential difference 
measured, The result was considered satisfactory when the 
difference between the calculated and modelled thickness of crust‘ 
did not exceed 1,5 mm. , Results of modelling thermal processes 
during filling of the crystalliser are given in Fig.3 for which it 
was assumed that the level of the metal in the intermediate ladle 
is 420 mm and the spout diameter is 25 mm. In. all the tests 
Card 4/10 
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three variants of crystalliser filling were used: the first 
corresponded to pouring without metal superheat (curve 1); the — 
second to superheated metal with the jet falling through a height 
of 160 mm (curve 2); the third to the same superheating 
temperature but the jet filling “below the level" (curve 3). 
When the jet was not retarded the billet was drawn at a speed of 
1,15 m/min and superheated by 50°C (Fig.3a). In the second | 
variant the superheating disappears at a depth of 200 mm. The 
intensive action of the jet completely washes away the crust after 
quite a short distance and most of the superheat of the metal is 
transmitted to the crystalliser walls. Therefore, the thickness 

of the crust on discharge from the crystalliser is only slightly 

less than when pouring without superheat,. In the third variant: ; 


the jet is narrower, its action penetrates deeper into the billet 
and superheat is removed only by partial melting of the crust, 
which is then much thinner than in the first variant on leaving the V_ 
crystalliser. When the superheat was halved (Fig.36) the thickness 
of the crust in the second variant did not alter but in the third 
increased considerably so that finally it was about the same with 


both variants, It is concluded that the influence of superheat on 
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the thickness of the hardened crust may be reduced in two 

opposite ways: either by intensive circulation of the superheated 
metal in the upper zone of the crystalliser so that the heat of | 
superheat is transmitted directly to its walls or by ensuring that 
the conditions are such that there is no intensive mixing of the) 
metal and that heat is transmitted from the hardened crust to the 
liquid core mainly by thermal conductivity. There are 3 figures 
and 8 references: 7 Soviet and 1 non-Soviet. The reference to . 
an English language publication reads as follows: D.M.Lewis,.: 
Journal of the Inst, of Metals, v.82, 1954, No.8. . 


ASSOCIATION: Dnepropetrovskiy metallurgicheskiy. institut 
(Dnepropetrovsk Metallurgical Institute) 


SUBMITTED: May 23, 1960 
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TITLE: Electrical simulation of temperature fields and determination 
of strains in a continuous ingot : 


PERIODICAL: Inshenerno-fizicheskiy zhurnal, v. 4, no. 3, 1961, 92-97. 


TEXT: ‘The author showed that an approximative determination of the tempera- 

ture field and the calculation of thermal stresses in the skin of a contin- 

uous ingot is possible by means of electrical simulation. This simulation 

was made with a set of plane lattice resistors drawn with India ink upon 

graph paper. The lines were 1 mm wide, A lattioe with 5 mm wide calla. ‘ » 
turned out to be beat suited, The model+to-nature ratio was ausuned to: be 
1: 1. The outer edges of the ingot were drawn with a non-conducting cYrayon. 
At a certain distance from this line, a zone whose inner boundary corre~ 
sponded to the inner surface of the crystallization apparatus, was drawn 
with a soft graphite. The distance between this line and the contours of 
the ingot were chosen so that the electrical resistance corresponded to; the 
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apparatus. In this way, the graphite layer secured equal potential along 
the entire inner boundary of the crystallization apparatus and good contact 
with the lattice lines. The contours of the hardening front as found when 
casting a continuous ingot were drawn into the ingot. model. Copper wires 
supplying current were connected to the. two the contours at several spots. 
An p2/t (R2/1)- type semiautomatic potentiometer was used to measure the | 
potentials at the nodes of the lattice. Each of the lattices represented a 
simulation of the temperature distribution over the cross section of the 
ingot at distances of H = 100, 200, 300 mm, etc. On. setting the arrangement, 
the potential difference between the contour of the hardening front and ‘that 
of the inner surface of the crystallization apparatus was given. In this 
way the author determined the degree of similarity of electrical and temper- 
ature fields. By means of the electrical model, the temperature distribu- 
tion in the crust of a continuous ingot, (640 x 150 mm ) Was investigated. 
The relative heat-exchange coefficzent h we: calculated on the basis: of . 
measurement of the heat ourrents from the ingot to the orystallization ap- 
paratus. The measurements were carried out by V. Su Rutes and D. P. 
Yevteyev with a 580 x 150 mm ingot. The contours of the hardening front 


thermal resistivity, during contact of the ingot with the crystallization a 
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were also fixed on the basis of experimental data. The experiments showed — 
that metal casting by the conventional technique, i. @., with a single metal 
jet to the center of the meniscus, is the worst method since hot longitudinal 
cracks may form. Direction of the metal jet toward the ingot corners is. 
equivalent to casting without superheating, as far ag the tensions arising 
in the crust of the ingot are concerned. A sharpening of the narrow edge 
with a shift of the jet in the direction of this edge does: not entail any 
increased tension. The best technique is to cast the. metal in two jets; in 
this case, the optimum distance between the two jet axes is about 450 -500mm 
for a 640 x 150 mm crystallization apparatus. There are 3 figures and 7— 
references: 6 Soviet-bloc. : 


ASSOCIATION: Metallurgicheskiy institut, g. Dnepropetrovsk (Metallurgical 
Institute, Dnepropetrovsk) , | 
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ABSTRACT: A study was made of the mass transfer simulation of thermal and 
hydrodynamic processes, The relationships to be observed foir simulating neit- 
mass-exchange processes on a diffusion model are definéd. This substantiates the ©... 
possibility of diffusion simulation of hydrodynamically-similar processes ‘in a self-~ 
similar region in the absence of equality of Reynolds numbers. This, in turn, 


expands the class of problems which can be solved by the diffusion modci.. It is - 
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: shown that by using the diffusion model with nonreclaimable adsorption boundaries, 

i the Concentration of impurities at the boundary is not equal to zero, The study 
presents a method for using the results of mass transfer simulation for computing 

' friction stresses and velocities. A procedure has also been deValoped for simulat- 

| ing heat-mass-exchange processes with the use of light-sensitive paper as the 

{ absorbent material which makes it possible to improve the reproducibility of the 

| results and to facilitate the construction of the model, The authors acknowiedge 
the participation of V. A. Blashchuk, G. 1. Novozhilov, and T,’ 1 Tret'yakova in 
this study. Orig. art, has: 2 figures and 28 formulas, [NT] 
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